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The ascer ta in ing  of the diurnal var i a t ion  of the  amplitude 

of Earth-ionosphere cavi ty ' s  fundamental mode of re6onance was already 
made by the  study of the e lec t r i c ,  or of a magnetic component of t he  

t e r r e s t r i a l  f i e l d  [l, 23. This d iu rna l  va r i a t ion  could be in t e rp re t ed  

as a consequence of t he  evolution of thunderstorm seat d i s t r i b u t i o n  on 
Earth in t he  course of the  day. However, t he  measurements do not  allow 
t o  define the  6ource's aeimuth. 

In  order t o  achieve th i s ,we  r eg i s t e red  simultaneollsly the  
va r i a t ion  of the  two magnetic conponents, East-West and North-South, 
during six weeks a t  t he  Observatory of Chunbon-la Forat. 

RZGISTRATI0N.- The method of measurement is similar t o  t h a t  
applied by Gezdrin and Ste fan t  [l]. Each t rack  includes a set of three 
ferr i te  probe8 of 2 0 0 0 s p k e s  each, placed in s e r i e s ,  an i n t e g r a t i n g  

amplif ier  and a magnetic recorder Sareg. This recorder  allows the  sinul- 
taneous u t i l i z a t i o n  of four paths. The speed of passage is 0.59 csr/sec. 

The 1100 meter long bands assure a continuous r e g i s t r a t i o n  f o r  48 hours. 
The information r eg i s t e red  on each t r ack  cons i s t s  of: the  two components 
of the  f i e l d ,  a reference s igna l  a t  8 cps and hourly signals. 

The pass band of each track ranges from 5 t o  25 c p  at 21 dB. 

~~ 

RBsonance de l a  cavi t6  Terre-ionosphere : Difference e n t r e  l e s  va r i a t ions  
dinrnes des deux co~~posan te s  ma@ tiques arthogonales . 
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Calibration.-  The c a l i b r a t i o n  system is similar t o  t h a t  descr ibed  

i n  r e fe rence  c11, w i t h  t h e  d i f f e r e n c e ,  however, t h a t  each c o i l  oonsists of 
f o u r  f ind ings .  

Four qua r t z - s t ab i l i zed  c a l i b r a t i o n  f requencies ,  d i s t r i b u t e d  i n s i d e  
the  pass-band (6, 12 ,  16  and 24 c p s ) ,  can thus  be s imultaneously dispatched.  

Four l e v e l s  (0.1, 0.2, 0.3 and 0.4 e f f i c i e n t  my> are success ive ly  u t i l i z e d  

dur ing  15 min. eech. 

Analysis of theee  c a l i b r a t i o n s  on scnograph provideE information 

on t h e  ga in  of each channel,  the s e n s i t i v i t y ,  the  pass-band and g ives  

frequency-accurate re ference  poin ts .  

The equipment6 of  t he  two channels are i d e n t i c a l  and e n t i r e l y  

s e p a r a t e  so as t o  avoid any poEaible p a r a s i t i c  coupl ing of t h e  two compo- 
nen t s .  

A n  intermodulat ion test of t he  two channels was carried o u t  by 

d i spa tch ing  a very s t r o n g  c a l i b r a t i o n  s i g n a l  ( 1 6 0  m y  eff.)  on one of  t h e  
channels.  Analysis of the spectrum on t h e  o t h e r  channel d i d  no t  al low t o  

d e t e c t  t h i s  s i g n a l .  

Processinq.- The reading magnetophone, running a t  76 cm/sec , 
a f f e c t s  the r e g i s t e r e d  frequencies  by a f a c t o r  of 128. A sharP  -cutoff 

L.1 .E. f i l t e r  a t  each channel ( 2 0.5 dB from 940 t o  1080 cps and - 60 dB 

at 900 and 1100 c p s )  allom t he  r e t a i n i n g  only of f requencies  between 

7.5 and 8.5 CPE reals. 

A t  f i l t e r  o2tput ,a  l i n e a r  de t ec t ion  d e l i v e r s  a continuous v a r i a b l e  

vo l t age ,  r e g i s t e r e d  on a s p o t  tracker r e c o r d e r .  We t h u s  a6sure a cont inuous 

r e g i s t r a t i o n  of t h e  i n t e g r a t e d  i n t e n s i t y ,  profit- from a very great 

a n a l y s i s  r a p i d i t y  (25 mm per 48 hour pe r iod ) .  

Aloncside with t h i s ,  the s o r t i n g  o f  sonograph c a l i b r a t i o n s ,  modi- 

f i e d  so as t o  o b t a i n  the  curve o f  s p e c t r a l  d e n s i t y  c1, 37, permit 

nes s  of t h e  ponderation f a c t o r ,  of which t h e  curves may have t o  be event- 

aware- 

u a l l y  a f f e c t e d  i n  case of v a r i a t i o n  of  c h a r a c t e r i s t i c s 1  s e r i e s  and t o  

ob ta in  an absolu te  value of signal i n t e n s i t y .  



Time Markinn.-  We r e g i s t e r  a frequency of 80 cps ,  i n t e r r u p t e d  

every 15 minutes. A t  res.ding, t h e  de t ec t ed  s i g n a l  s e t s  t h e  proper device(?)  

o f  t h e  s p o t  t r a c k e r  i n  motion. 

Resul t s .  - An example of r e g i s t r a t i o n  (Fiq.  1) shorn t h e  waria- 

t i o n  of funciamental'e i n t e n s i t y .  I'Je note  : 

- - - _ _  

I I 

Fig. 1. - Example of  automatic r e g i s t r a t i o n  of the  
ampli tude 's  d i u r n d  v a r i a t i o n s  of  two or thogonal  

components. 

1) t h a t  the NS component snows two daily maxima toward 09 00 and 

2200hours  U.T., r e s u l t  analogous t o  that obta ined  by Stefant i n  t h e  

course of t he  summer of 1962. ( s ee  C33 
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2) t h a t  the EW-component, which is weaker, sholrs three d a i l y  

maxima. Two of these (morning and n i g h t )  correspond approximately t o  

those of the NS-component, wh i l e  t h e  t h e  t h i r d ,  at about 1500 hours U.T., 

t akes  place while a minimum, sharply out l ined,  appears on the  orthogonal 
component. These results are rendered more s ign i f i can t  by t h e  ca lcu la t ion  

of averages f o r  10 days of r eg i s t r a t i cn .  The ca lcu la t ion  w a s  ef fec ted  

a f t e r  r a i s i n g  t h e  amplitude taken on the  graph by powers of 2. Thus re 

obtain t h e  var ia t ion  i n  power (Fig.21.The zero of the Ecale is beset 
w i t h  an important uncertainty due t o  device's  own noise ,  which has not 
heretofore  been measured. 

1 1 1 I 1, - 
01 05 to 15 20 24 

Universal time 

Fig. 2. - Mean diurnal va r i a t ion  of t h e  fundamental 
for  t h e  period from 19 t o  29 A u g u s t  1964. 

In t e rp re t a t ion  .- The Earth-ionosphere cavi ty  is excited by 

l ightning.  The pr incipal  thunderstorm seat8 move i n  the cour8e of t he  
day and develop mainly in equator ia l  regions of Asia, Africa and America. 

The f i e l d  radiated in the cavi ty  by a l igh tn ing  skroke is composed 

of a radial e l e c t r i c a l  vector and of a magnetic vector  H, which is tangent- 
i a l  and perpendicular t o  t h e  l i n e  ftsource-observer'f [43 .- Depending, upon 
t he  l a t t e r a s  azimuth, H w i l l  e i t h e r  have an EW or  NS component, o r  not. 
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In case of Asian  or  American thunderstorms, the two components 

have about the same in tens i ty .  But it is no longer so f o r  the thunder- 

storms tatring place i n  Africa, f o r  which the  vector H, having the  direct-  

i on  EW gives no signal on the  NS probe. These thuderstorme usually take 
place a t  16 00 hours l o c a l  time, t h a t  5.6 15 hours U. T., and t h i s  provides 

t h e  explanation for t he  existence of t h e  th i rd  maximum observed on the  

E-W component. 

It remains t o  e--plain why the  i n t e n s i t y  of t h i s  component is much 

lower than t h a t  of t h e  N-S component, and t o  pursue t h i s  study on t h e  

o ther  harmonics, t h e  r e l a t i v e  var ia t ion  of t h e i r  i n t ens i ty  being indeed 

instrumental  in providing UE, moreover, w i th  information on the  angular 
distance of the  source. 

Consultants and De8igner6, Inc . 
Arlington , Virginia 
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